The stability of cerebral inhibition was assessed across early childhood using a paired-click auditory sensory gating paradigm. The P50 ERP was measured during REM (or its infant analogue, active sleep) and NREM sleep in 14 children at approximately 3 months of age and again at approximately 4 years of age. Evoked response amplitudes, latencies, and the S2/S1 ratio of the amplitudes of the evoked responses were compared between the two visits. Significant reliability was found for the S2/S1 ratio (r = .73, p = .003) during REM but not non REM sleep (r = À.05, p = .88). A significant stimulus number by sleep stage interaction (F (1, 12) = 17.1, p = .001) demonstrated that the response to the second stimulus decreased during REM but not NREM sleep. These findings suggest that this measure is stable during REM sleep across early childhood, is not affected by age, and is sleep-state dependent. P50 sensory gating is a biomarker which, if used properly, may provide a mechanism to further explore changes in the developing brain or may help with early screening for psychiatric illness vulnerability.
Introduction
Infant and early child brain development and functioning are reflected in event-related potentials (ERPs), brain responses generated to incoming sensory stimuli. This approach is especially effective for use with infants and young children since data can be acquired passively and can be used to study the subtle capacities and functional differences often before behavioral measures can be utilized (Ceponiene et al., 2012; Hunter, Corral, Ponicsan, & Ross, 2008) and before the onset of clinical symptomology (Kisley, Olincy, & Freedman, 2001; Molfese, 2000; Sharma, Purdy, Newall, Wheldall, & Beaman, 2007) . However, for an ERP measured in early childhood to be an effective biomarker for later outcome, one must demonstrate that the measure is present and reliable across early development, the effects of state-dependency and age are either not present or can be accounted for, and the parameter is associated with the particular psychopathology of interest (Freedman et al., 2002; Lewis & Levitt, 2002; Ross, Kisley, & Tregellas, 2005) .
One potential biomarker of cognitive is the inhibition of the mid-latency auditory ERP, P50. When evoked in response to repetitive pairs of auditory stimuli, while there is not universal agreement (Jin et al., 1998) , this measure of cerebral inhibition is often conceptualized as reflective of an individual's ability to filter out irrelevant information (Kisley, Noecker, & Guinther, 2004) . In adults, the P50 is a positive-going wave peaking at approximately 50 ms after stimulus presentation; in infants the latency is closer to 65-70 ms (Kisley, Polk, Ross, Levisohn, & Freedman, 2003) . Despite the difference in latency, the evoked wave retains the term P50 to maintain consistency with adult reports. The amplitude of the P50 wave following the second click (S2) is divided by that of the P50 wave to the first click (S1), producing a S2/S1 ratio. Lower ratios are evidence of sensory gating; higher ratios reflect of diminished sensory gating. Approximately 80% of healthy adults have an S2/S1 ratio of less than 0.40 (Adler et al., 1982) .
Diminished auditory sensory gating has been identified in a number of disorders in which patients have difficulty ignoring irrelevant sensory stimuli, such as schizophrenia (Siegel, Waldo, Mizner, Adler, & Freedman, 1984) , bipolar disorder (Olincy & Martin, 2005) , attention deficit-hyperactivity disorder (Freedman et al., 2002; Olincy, Ross, Harris, & Freedman, 1999) , lower IQ autism (Orekhova et al., 2008) post-traumatic stress and panic disorders (Ghisolfi et al., 2006; Gillette et al., 1997 ) and Parkinson's disease (Teo et al., 1997 
